Abstract
Objective-To audit the accuracy and impact on the frequency of operation of fine needle aspiration cytology of isolated thyroid swellings.
Design-Prospective analysis over six years of cytological predictions compared with histological findings.
Setting-Thyroid clinic serving the Grampian region.
Patients-395 Consecutive patients presenting with an isolated thyroid swelling, 307 of whom underwent surgical excision. Analysis was confined to a subgroup of 283 patients with satisfactory aspirates who were operated on.
Results-The positive predictive value of aspiration cytology for detecting malignant disease was 100% and the sensitivity 83%. The sensitivity for the detection of neoplasia (frank malignancy together with follicular adenomas) was 76%. The specificity was 58% and the overall accuracy 69%. Recalculation of data in previous papers with strict criteria showed the accuracy of aspiration cytology to be variable and lower than is widely accepted. Since the introduction of aspiration cytology 21% fewer operations for isolated thyroid swellings have been performed.
Conclusions-As a basis of selection for surgical excision of isolated thyroid swellings according to prediction of neoplasia fine needle aspiration cytology is less reliable than is widely accepted. It is an adjunct to management rather than a definitive test, and negative cytological results do not exclude neoplastic disease. Further study should take account ofthe implications of repeated clinic attendances for review and aspiration as these may culminate in delayed surgical treatment.
Introduction
Most isolated thyroid swellings are benign, but it is difficult to exclude malignancy without excision and histological examination. A selective surgical policy is clearly desirable, and fine needle aspiration cytology is being increasingly used as its basis. Extensive experience in Sweden,'3 together with work from other centres,l 4-10 suggests an accuracy of over 90%, although some authors have been less confident. " 12 We previously reported the results of a two year prospective study of aspiration cytology in isolated thyroid swellings.'0 During the first year cytological findings were concealed, and they were compared retrospectively with the histological diagnosis, which was available in 96% of cases. Sensitivity for detection of neoplasia was 86% and overall accuracy 92%. During the second year cytological findings were disclosed and used to influence management. The frequency of operation decreased by 25% and the proportion of operations performed for neoplasia increased from 31% to 50%. We continued this prospective evaluation to audit the accuracy and utility of aspiration cytology in our hands.
Patients and methods
In Papillary carcinoma 16 (8) 6 (6) 22 (7) Medullary carcinoma
Anaplastic carcinoma
Hurthle cell carcinoma 1 (<1) 11 AUGUST 1990 Excluding unsatisfactory aspirates, the overall accuracy for removed swellings was 69% (sensitivity 76%, specificity 58%).
We emphasise that this analysis was based on incomplete information as 28% of cases were not included ( When data were analysed separately for removed solid and cystic swellings sensitivity was higher in solid swellings (86% v 51%) but the specificity lower (39% v 81%).
Of the cytological features that were regarded as suspicious of neoplasia, increased cellularity alone was found to be the least reliable (57%). Nuclear pleomorphism when present either alone (76%) or together with increased cellularity (83%) was more reliable in predicting neoplasia.
Discussion
The reported accuracy of fine needle aspiration cytology in thyroid swellings varies, but there seems to be a consensus that it is a reliable technique with low false positive and false negative fractions.' 5-7 The results of the present analysis were therefore disappointing, particularly in view of our previous more favourable report,'" and prompted a critical evaluation of other papers. There is great disparity between studies in the clinical nature of the swellings included (that is, multinodular, isolated, or dominant) and the frequency of operation. The percentage of aspirated swellings that were ultimately excised ranged from 20% to 100%, the incidence of malignancy in excised swellings from 4% to 38%, and the incidence of neoplasia from 25% to 80%. In only one paper were isolated swellings identified separately,4 and few authors differentiated between cystic and solid swellings.
The methods used to calculate accuracy also varied. In several papers the calculation of false negative and positive rates was based on the whole series as the denominator4-6 whereas in others the total number of patients operated on was used.' 1' Few authors used, as we did on this occasion, the number of patients with histologically diagnosed non-neoplastic or neoplastic lesions as the respective denominators of specificity and sensitivity. As Frable and Frable pointed out, the use of a whole series of heterogeneous swellings as the denominator has a profound effect on the false positive and negative fractions and particularly so ifonly a small percentage of swellings has been removed.5 In calculating the false negative rate several authors included only "malignant" cytological results in determining the numerator, excluding the "possibly neoplastic" group,7 '4 whereas others included both groups. 6 Depending on the definitions used the apparent accuracy may be spuriously high. In addition, follicular adenomas are variably included in analyses together with non-neoplastic lesions as benign'2 14 (table III) . Sensitivity ranged from 46% to 94% and specificity from 44% to 94%. On this basis fine needle aspiration cytology is not the definitive diagnostic technique that has been claimed.
Cytological accuracy in our hands seems to have decreased between the first two years of the study reported earlier'0 and our current analysis. This is accounted for almost entirely by retrospective histological review of all removed swellings. In the earlier study routine histological reports were accepted and consistent histological criteria were not applied. When the accuracy of fine needle aspiration cytology during 1981-2 was recalculated on the basis of revised histological results and exclusion of swellings in which these results were not available it fell from 92% to 85% and in 1982-3 from 84% to 65%.
We have not been able to match the experience of Hamberger et al, who found that with the use of aspiration cytology operations for isolated thyroid swellings declined from 67% to 43%.'9 Although we performed 21% fewer operations during the course of this study, we still operate on 75% of patients with isolated swellings, and 59% of these are neoplastic. Of 109 patients whose first satisfactory aspirate was classified as non-neoplastic and who underwent repeat aspiration, 68 ultimately came to operation. In 36 of these the histological diagnosis was one of neoplasia (28 follicular adenomas and eight carcinomas). The median delay from first non-neoplastic aspirate to operation in this group of patients with neoplastic lesions was three months (range 1-28 months).
In all 11 cases in which a malignant swelling had BMJ VOLUME 301
11 AUGUST 1990 been reported cytologically as non-neoplastic the cytological specimens were reviewed. In one case from the first year of the study a retrospective cytological diagnosis of papillary carcinoma was made, but in all other cases there were no cytological features suggesting neoplasia, although in two cases the specimens would now be classed as unsatisfactory. Aspiration cytology is an adjunct to the management of thyroid swellings but is not a definitive diagnostic test and, in particular, negative results do not exclude neoplastic disease. Definition of an optimum management policy depends on further study, which should include the financial and psychological implications of repeated clinic attendances and of repeated aspiration, which may culminate in delayed surgical treatment. Activities of aminotransferases after treatment with streptokinase for acute myocardial infarction Alexander C Maclennan, Naeem Ahmad, James R Lawrence Treatment with streptokinase can increase the serum activities of aspartate aminotransferase and alanine aminotransferase. 2 We examined the activities of aminotransferases in patients who had been treated with streptokinase for acute myocardial infarction to determine the incidence and clinical relevance of this drug reaction.
Subjects, methods, and results
We examined the case records of 189 patients from Dumfries and Galloway Royal Infirmary who had been entered into the second international study of infarction (ISIS 2)-a placebo controlled trial of streptokinase and aspirin in patients who had had a suspected acute myocardial infarction.3 Of our patients, 95 (64 men, 31 women; mean age 58-9 (SD 8 38) years) had received streptokinase and 94 (71 men, 23 women; mean age 56 8 (8-52) years) had received placebo. Venous blood had been taken for assay of enzyme activity on admission to hospital and then once daily for 72 hours.
The figure shows the distribution of the peak activities of aminotransferases as determined from the case records (normal range: aspartate aminotransferase 13 -42 U/I, alanine aminotransferase 11-50 U/l). The geometric mean of the peak activity of aspartate aminotransferase was 157 U/l for patients who received streptokinase and 120 U/I for those who received placebo (p<005; ratio 1-31, 95% confidence interval 1-02 to 1-66). The 
